The Hypertension Attitude PersPEctives and Needs (HAPPEN) survey was a real-world survey of cardiologists, nephrologists, and patients with treated hypertension at level 3 hospitals in China. It aimed to characterize the attitudes and behavior of physicians and patients and to identify possible causes of poor blood pressure (BP) control. Randomly selected participants (100 cardiologists, 30 nephrologists, 400 patients) completed face-to-face interviews investigating BP control rates, consulting behavior, prescribing patterns, and attitudes toward hypertension management. Perceived levels of BP control were high; 70% of physicians and 85% of patients believed that BP targets were achieved, despite only 31% of patients achieving targets. Physician satisfaction with control rates and patient satisfaction with treatment were high. Differences in perceived and actual levels of BP control may be driving therapeutic inertia. In combination with inadequate patient evaluation and support services, therapeutic inertia may contribute to poor BP control among patients with treated hypertension in China.
Hypertension remains a global problem and is estimated to cause approximately 12.8% of all deaths annually. 1 Despite the availability of effective treatments for lowering blood pressure (BP) and regularly updated guidelines for the management of hypertension, 2 a high proportion of patients diagnosed with hypertension fail to achieve BP control. Although the prevalence of hypertension is similar in Europe, the Americas, and Asia, 1 the rate of BP control among patients with treated hypertension shows some differences. For example, in the United States, the 2009-2010 results of the National Health and Nutrition Examination Survey (NHANES) demonstrated that 64.4% of patients with managed hypertension achieved BP control. 3 In contrast, according to the 2009 the survey of BP control rates in Chinese hypertensive outpatients (China STA-TUS), the BP control rate in outpatients with managed hypertension was 30.6%. 4 Evidence from many sources suggests that both patient and physician attitudes toward the treatment of hypertension contribute to poor BP control rates. Patients' intentional nonadherence to antihypertensive medications has been attributed to factors such as the beliefs that the treatment is unnecessary because of the lack of symptoms and that there is an unacceptably high risk of treatment-related adverse events (AEs). 5 Among physicians, a lack of knowledge or belief in the treatment guidelines, uncertainty regarding the accuracy of BP measurements, and a preference for providing treatment based on their own clinical experience are thought to contribute to "therapeutic inertia," defined as the tendency of physicians not to change or intensify treatment even if it is clinically justified. 6, 7 However, the majority of evidence supporting the generalizability of these patient and physician attitudes is from studies carried out in Western countries. The relevance of these findings to the poor rates of BP control in China is unknown. A detailed understanding of hypertension management from both the physician and patient perspective is required to identify areas of hypertension treatment that can be improved, to enable the development of initiatives to tackle poor BP control in China.
To gain a better understanding of why BP control rates remain poor in China, the Hypertension Attitude PersPEctives and Needs (HAPPEN) real-world survey was conducted to investigate the role of physician and patient attitudes to BP control and factors that influence prescribing patterns of antihypertensive treatments.
The objective of the HAPPEN study was to characterize the attitudes, knowledge, and behavior of physicians and patients with hypertension toward the management of hypertension in level 3 hospitals in China. Specifically, this survey aimed to establish whether physicians utilize guidelines and treatment algorithms in their practice; to establish the proportion of patients who reach their target BP, and their perspective on BP control; to identify key drivers for treatment choices; and to understand physician and patient attitudes toward treatment choices and behaviors.
METHODS

Study Design
The HAPPEN study was a real-world survey of cardiologists, nephrologists, and patients with hypertension carried out at level 3 hospitals in China between November 2014 and January 2015. Level 3 hospitals are comprehensive or general hospitals at the city, provincial, or national level with a bed capacity exceeding 500. They are responsible for providing specialist health services, perform a key role with regard to medical education and scientific research, and serve as medical hubs that provide care to multiple regions.
The study design and surveys were developed by an expert panel (manuscript authors) with assistance from Research Partnership, an independent healthcare market research and consulting agency. Although the surveys were not formally validated, the development process involved comprehensive reviewing and piloting of the surveys. Surveys were conducted face-to-face, in Mandarin and Cantonese (Guangzhou), by trained interviewers who were previously unknown to the respondents. Interviews were conducted in accordance with the European Society for Opinion and Marketing Research (ESOMAR) guidelines. 8 Extensive quality control checks were performed throughout the survey development, data collection, and data analysis. Review board approval was not required.
Study Population
Level 3 hospitals in Beijing, Shanghai, and Guangzhou were randomly selected for surveying. Cardiologists and nephrologists practicing at the selected hospitals were invited to participate in the survey. Following screening and verbal consent to participate, eligible physicians completed the survey. Physician inclusion criteria included being a practicing doctor for at least 5 years, having reached at least the seniority level of Doctor in Charge, spending at least 70% of their time in clinical care, being responsible for the treatment of at least 100 patients with hypertension per month, and prescribing all commonly available classes of antihypertensive drugs.
At the selected hospitals, patients attending an outpatient cardiology or nephrology clinic for the treatment of hypertension were randomly intercepted and invited to take part in the survey. Patients were screened to assess their eligibility and provided written informed consent to participate in the survey. Patient inclusion criteria included having a diagnosis of hypertension for at least 1 year, having consistently received prescription treatment for hypertension for at least 6 months, and being resident in a level 1 city.
All participants received appropriate monetary compensation for their time.
Patient and Physician Interviews
Interviews were designed to be completed in approximately 30 minutes. The physician survey (Supplementary File 1) consisted of five sections examining consulting behavior, current hypertension treatment behavior, attitudes toward hypertension, treatment barriers and adherence, and 10 case studies. For the case studies, physicians were provided with profiles of patients with hypertension with varying degrees of severity, comorbidities, and additional risk factors and were asked how they would treat the patients initially and if their BP remained uncontrolled.
The patient survey (Supplementary File 2) was designed to reflect the physician survey to enable responses from the two groups to be compared. It consisted of five sections examining demographics, consulting behavior and BP assessment, treatment, adherence, and attitudes/behavior toward managing high BP. BP was not directly measured for this study; patients were asked their average BP during the previous 2 weeks.
Data Analysis
Sample sizes of 130 physicians (100 cardiologists and 30 nephrologists) and 400 patients were determined to be optimal to provide statistical accuracy. Four hundred patients provided a margin of error of AE4.9 at a 95% confidence interval. Given the practical constraints of recruiting physicians (small universe size, location of the cities, and restriction to level 3 hospitals), 130 was a feasible number to achieve within the period fieldwork and that would still allow statistically relevant comparisons across the key data variables such as location and specialty type. This sample provided a margin of error of AE8.4 at 95% confidence interval.
The interview responses were manually entered into a database and underwent a thorough quality check procedure to ensure data accuracy. The data were converted into a raw SPSS (SPSS Inc, Chicago, IL) and comma-separated value file for analysis purposes. For efficiency purposes at the data-analysis stage, predetermined Excel tables were created from the raw SPSS file based on the key research objectives of the study. Comparisons of the physician and patient data were made where appropriate. Quality control checks were conducted on 10% of all completed interviews to ensure data quality.
RESULTS
Study Population
The study population was recruited from 34 hospitals in Beijing (40 physicians, 131 patients), 18 hospitals in Shanghai (45 physicians, 134 patients), and 25 hospitals in Guangzhou (45 physicians, 135 patients). Of 814 physicians invited to participate, the response rate was 16.0%, with 130 physicians completing the interview ( Figure 1A ). Of 1525 patients invited to participate, the response rate was 26.2%, with 400 completing the interview ( Figure 1B ). Among eligible physicians and patients, response rates were similar (35.4% and 36.4%, respectively). Key demographic and clinical characteristics of the sample populations are shown in Table I . The most common current treatments used by the patients were calcium channel blockers (CCBs), angiotensin receptor blockers (ARBs), and angiotensinconverting enzyme (ACE) inhibitors. Combination therapy was used by 32% of patients, with 10% receiving single-pill combination (SPC) therapy.
Guideline Preferences
The majority of physicians reported following the US Joint National Committee (JNC) and/or Chinese national guidelines for the diagnosis (75% and 71%, respectively), management (66% and 68%, respectively), and treatment of hypertension (70% and 72%, respectively). When asked how the guidelines could be improved, 33% of physicians indicated they would prefer them to be simpler and easier to follow, 25% thought the guidelines should contain real clinical scenarios or case studies, and 25% said they would not change the guidelines.
BP Monitoring
Physicians recommended that patients have their BP measured more than once a week (67%) or once a week (28%). All patients reported having their BP measured at a hospital, most commonly once a month (58% of patients). Home BP monitoring (HBPM) was less common, with 66% of patients having used it. Of patients who did measure their BP at home, 35% did so more than once a week. Ambulatory BP monitoring (ABPM) was uncommon; 20% of patients reported ever having done so, and of these, 75% had done so over 1 year ago. However, 88% of physicians recommended that their patients use HBPM and 95% of physicians reported typically using ABPM for diagnosing hypertension.
Target BPs and BP Control Rates
Physicians most commonly recommended a BP target of <140/90 mm Hg for patients, irrespective of the presence of comorbid conditions (Table II) . This is in accordance with the JNC 8 guidelines 9
; however, the Chinese national guidelines recommend a lower target of <130/80 mm Hg for patients with hypertension and comorbidities such as diabetes or chronic kidney disease (CKD). 10 The majority of physicians (82%) claimed to inform over 80% of their patients of their target BP, with a mean of 90% of patients informed of their target. In contrast, 67% of patients stated that they had been informed of their target BP. Of these patients, 85% claimed to reach their BP target all or most of the time (Table III) . Physicians also perceived that 70% of their patients were achieving their target BP. However, according to patient-reported average BP during the previous 2 weeks and patient-reported BP targets, 31% of patients were achieving their target BP. Patients with primary hypertension demonstrated the greatest overestimation in BP control rates (Table III) .
Physician and Patient Perspectives on BP Control
Physicians reported a high level of satisfaction with the rates of BP control among their patients (Table III) . Satisfaction was highest for patients with primary hypertension and lowest for patients with hypertension and a previous stroke.
Patient concern regarding not reaching their target BP was low. Of patients who were aware of their BP target, 56% agreed with the statement "I believe I have done my best to reach my target BP level so it is fine even if I do not reach my target levels," 30% agreed with the statement "I am already on medication so I'm not overly concerned about reaching my target BP," and 14% agreed with the statement "I am extremely concerned about reaching my target BP level and am very upset if I do not reach it consistently." Both physicians and patients expect BP control to be achieved within a short period of time. The majority of physicians (80%) expect patients to achieve their target BP within 1 to 3 weeks of initiating treatment, 48% of patients expect to achieve their target BP within 1 to 2 weeks, and 28% of patients expect to achieve it in less than a week after a change in their medication. Among patients initiating treatment for hypertension, the main reasons physicians believe they do not reach their target BP within the expected time frame are that the initial dose is not high enough (53%), a lack of patient adherence (35%), and patient comorbidities (12%). Among patients receiving ongoing treatment for hypertension, physicians believed that the most likely reasons patients do not achieve their BP target were treatmentrelated AEs (83%), severity of hypertension (81%), lack of patient adherence (78%), and lack of patient education about the management of hypertension (75%). However, only 16% of patients reported ever having a treatment-related AE and both physicians and patients reported good levels of adherence; 90% of physicians thought that patient adherence to medication was moderate or high, and 91% of patients reported missing a dose of their medication once a month or less often. Although 87% of patients said they would not adjust their medication without their physician's consent, 55% of patients stated that they would stop taking their medication without consulting their physician if they experienced an AE and 28% said they stop taking their medication when they feel better. Overall, 88% of patients reported that they were satisfied with their current BP treatment.
Physician Prescribing Patterns
The most important factors that influenced physicians' choice of treatment were the severity of the patient's hypertension, known treatment-related AEs, and patient comorbidities (Figure 2) .
Following a diagnosis of hypertension, 40% of physicians reported that they prescribe monotherapy, 45% combination therapy, and 15% an SPC. As initial treatment, the most commonly prescribed class of antihypertensive were CCBs (Figure 3) .
The prescribing patterns identified in the case studies suggest that physicians commonly initiate treatment for hypertension with monotherapy, irrespective of a patient's comorbidities and additional risk factors ( Figure 4A, Supplementary file 3) . The only patients for whom combination therapy was the most common form of initial treatment were the most complex cases: a patient with grade 2 hypertension, type 2 diabetes, and stage 3 CKD (case study 9) and a patient with grade 3 hypertension who had experienced a recent stroke (case study 10).
According to the case studies, if BP remained uncontrolled then physicians most frequently would choose to add an additional class of antihypertensive to the patients' treatment (66%-81% of physicians) (Figure 4B, Supplementary file 3) . Fewer physicians reported that they would choose to increase the dose of the current treatment (6%-11%) or switch to another drug (13%-26%). For all case studies, less than 5% of physicians reported that they would continue to monitor a patient but not change their medication if their BP was uncontrolled.
Consultations and Support Services
Approximately two thirds of physicians and patients reported that they have follow-up appointments once a month. According to 57% of physicians and 48% of patients, a routine consultation typically lasted between 6 and 10 minutes; 22% of physicians and 38% of patients reported shorter consultations of between 1 and Abbreviations: BP, blood pressure; CAD, coronary artery disease; CKD, chronic kidney disease.
5 minutes. A total of 65% of physicians and 73% of patients thought the duration of consultations was not sufficient. Patients and physicians were in agreement that the most important topics for discussion during consultations are how to take BP medications at home, education on the risks of high BP, and lifestyle modifications to reduce BP. There was also agreement on the topics that are most commonly discussed at consultations, with the importance of taking medications as instructed, the routine use of BP monitoring, and reducing salt intake most frequently discussed.
In addition to routine physician consultations, 47% of physicians thought their patients had access to other support services such as pharmacists (26%), dieticians (26%), and nurse educators (20%). However, only 1% of patients reported that these services were available to them.
DISCUSSION
The HAPPEN survey was a real-world survey designed to comprehensively examine physician and patient perspectives on hypertension management in level 3 hospitals in China, with the aim of identifying aspects of care that could be associated with low BP control rates among treated patients with hypertension. An important finding of this study is that both physicians and patients greatly overestimate the level of BP control that is being achieved. The results suggest that less than one third of the patients were reaching their target BP; however, physicians and patients believed that at least two thirds of patients achieved their target. The overestimation of BP control rates was greatest for patients with primary hypertension, suggesting that it may in part be due to the asymptomatic nature of the condition.
The overestimation of BP control rates combined with the high level of physician satisfaction with BP control rates and the lack of patient concern when they do not achieve their target BP likely contribute to poor BP control among treated patients with hypertension. These findings are not unique to China. A study conducted across numerous Asian countries found that patients believed that taking their medication and trying to achieve their BP target is sufficient, even if their BP remains uncontrolled. 11 Previous studies have also found that BP control rates may be overestimated by physicians 12 and physician misperception of good BP control can contribute to lack of treatment intensification. 13 The results of the HAPPEN survey suggest that both physicians and patients are unaware of the ineffectiveness of their current treatment; therefore, there is no drive for the treatment intensification required to improve BP control, and this results in therapeutic inertia.
The majority of patients in the study had their BP measured once a month, the time point at which most patients would collect their repeat prescriptions from their physician. However, it is not mandatory for physicians to monitor BP at each visit. Infrequent BP monitoring may also contribute to poor BP control rates and therapeutic inertia. More frequent monitoring of BP and self-monitoring may increase awareness of poor BP control and there is evidence to show that this can improve BP control rates and reduce therapeutic inertia.
14 Low adherence to medication may also contribute to poor BP control rates. Although both physicians and patients reported good levels of adherence, it was a concern of physicians. Furthermore, when patients were questioned regarding situations where they would stop taking their medication as prescribed, such as in response to an AE, over half of patients said that they would. However, it is difficult to accurately assess the level of adherence of patients in this study as it was not directly measured.
The HAPPEN survey has generally found good alignment between physician and patient perception of hypertension management. Although physicians and patients were in agreement regarding the duration and content of routine consultations, one of the greatest discrepancies was the availability of additional support services. Approximately half of physicians thought their patients had access to services such as dieticians and pharmacists, whereas almost no patients reported having these services. Based on our experience, due to the vast number of patients who pass through level 3 hospitals, such support services are not normally available to patients. We believe this is a fundamental problem in the medical system in China. Patients may therefore be more reliant on effective use of consultation time than physicians are aware of, and, in combination with the insufficient duration of consultations, this may be contributing to the low BP control rates.
Despite substantial amounts of evidence demonstrating the benefits of combination therapy, 15 the results suggest that its use is relatively low in the survey population. Although physicians stated that they initiate treatment with combination therapy for 45% of patients, only 32% of patients reported that they were currently prescribed combination therapy. This is substantially lower than the rates reported in other regions; for example, data from Europe demonstrated that 67% of all patients with hypertension and 73% of patients with comorbidities are prescribed combination therapy. 16 The case study element of the HAPPEN survey has provided interesting insight into physician prescribing patterns. Although physicians stated that two of the key factors they base their prescribing decisions on are hypertension severity and comorbidities, the case studies suggest that in the majority of cases physicians initiate treatment with monotherapy irrespective of the patient's risk factors. However, if a patient's BP remains uncontrolled, the majority of physicians stated that they would prescribe combination therapy and almost all physicians claimed that they would modify the prescribed treatment in some form. This demonstrates that physicians do understand the need to intensify treatment when BP remains uncontrolled; however, in practice, the high proportion of patients with uncontrolled BP and low use of combination therapy suggests that this is not occurring and that therapeutic inertia is a major problem in China. In part, this may be due to the lack of awareness of the poor level of BP control among their patients. An additional factor that may contribute to lack of treatment intensification is that physicians reported a high degree of concern regarding treatmentrelated AEs. The results of this study suggest that they may be overestimating the risk and impact of AEs as they did not seem to be a major concern of patients and only 16% of patients reported ever having experienced a treatment-related AE.
Although the majority of physicians claimed to follow the Chinese national hypertension guidelines 10 and JNC guidelines, 9,17 the results of the HAPPEN survey reveal differences between guidelines and practice. The target BPs recommended by physicians tended to follow the guidelines that were developed by members of the JNC 8 process rather than the lower targets recommended by the Chinese guidelines for patients with comorbidities. The guidelines recommend achieving target BP within several weeks to a month of initiating treatment, 9,10,17 whereas patients and physicians expect BP control to be achieved within shorter time frames. The guidelines recommend commencing treatment for high-risk patients with combination therapy, 10, 17 whereas the results of the case studies and the low use of combination therapy in the study population suggest that this is not common practice. When BP remains uncontrolled, guidelines suggest either increasing the dose of the existing therapy or adding another drug. Although physicians reported that they would add another drug, uptitration of existing treatment appeared to be rare.
STUDY LIMITATIONS
Limitations of this study should be noted. The study population was sampled at level 3 hospitals in three major cities in China; therefore, the results may not be representative of physicians and patients in other locations such as rural areas or, indeed, the diverse population of China. The study also focused on patients who had a diagnosis of hypertension for at least 1 year and who had been receiving treatment for at least 6 months. The findings are not relevant to patients with hypertension who are unaware of their condition, not receiving treatment, or have more recently begun treatment for hypertension. In addition, although physicians and patients were randomly invited to take part in the survey, those who agreed to participate may not be representative of the general population. Where physician and patient responses have been compared, it is important to note that the patients who participated may not have to be treated by a physician who completed the survey; they may have been treated by another physician practicing within the same clinic.
Due to the nature of the survey it was not possible to directly measure patients' BP or treatment adherence. Although BP was not directly measured in this study, the reported rates of control (31%) are similar to those previously reported for patients at level 3 hospitals in China (30.6%), 4 suggesting that the estimates used are reliable. Finally, patient-reported adherence may be subject to bias.
CONCLUSIONS
The HAPPEN survey has provided important insight into physician, patient, and healthcare system factors that influence the management of hypertension in level 3 hospitals in China and has identified a number of factors that may contribute to the poor levels of BP control. Although physicians are aware of treatment guidelines, an overestimation of BP control rates and high levels of treatment satisfaction suggest that in practice both physicians and patients are unaware of the need to intensify their treatment regimen; therefore, therapeutic inertia is a significant problem.
Initiatives that tackle multiple aspects of hypertension management are required. In particular, the gap between perceived and actual BP control rates needs highlighting to physicians to increase awareness of this problem and stimulate change in prescribing patterns. From a patient perspective, greater patient awareness of the importance of BP control and greater involvement in the monitoring and treatment of their BP may help to improve control rates. From a physician perspective, greater appreciation of BP targets and greater use of SPCs may be two means of reducing the extent of therapeutic inertia, a global issue not unique to China. 13, [18] [19] [20] Simple initiatives such as those used in the Canadian Simplified Treatment Intervention to Control Hypertension (STITCH) study 21, 22 could be utilized in China to improve BP control rates. Deficiencies in the Chinese medical system contribute to many of the problems associated with the management of hypertension identified in this study and reform is urgently required.
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